Notwithstanding the long period of time separating Cercoleptes from Pleurocyon, the differences in structural characters known to prevail between these genera are of such magnitude as to obviate the possible derivation of the former type from the latter. O6dectes and Vulpavus are not so advanced as the Simi form, as shown by their smaller size and by less reduction in the anterior premolar teeth. O6dectes resembles our form more closely than does Vulpavus in the absence of the hypocone in the upper molars and in the trenchant character of the talonids of the lower molars. In Pleurocyon magnus and in P. (Simidectes) merriami the height of the trigonid region of the lower molars is distinctly less than that in Qodectes, in which respect these later Eocene forms are more like Vulpavus. O6dectes, rather than Vulpavus, resembles more nearly the ancestral type from which Pleurocyon may have evolved.
Introduction.-The present investigation was prompted by the brief publications of Matilda Brooks1 2'3'4 and P. J. Hanzlik.6 These writers found experimentally that methylthionine chloride, or methylene blue, counteracted the toxic effects of cyanide in animals; and they suggested the use of this dye in cyanide poisoning. Matilda Brooks also suggested the use of methylene blue in monoxide poisoning; and J. C. Geiger6' 7 actually employed this method successfully in cases of both cyanide and carbon monoxide poisoning.
For the past ten years the present writer has been engaged in a study of the effects of normal and pathological blood and of various drugs and toxins on living plant protoplasm. These studies were made particularly on the growth of seedlings of Lupinus albus in plant-physiological solutions, with and without blood or other toxic substances studied.8 In this way it was found that a one per cent solution of normal blood serum from human beings produced an inhibition of from 25 to 30 per cent in the root growth of Lupinus albus seedlings, as compared with the growth of similar seedlings in control physiological solutions. On the other hand, whole blood kept fluid with heparin produced an inhibition of from 30 to 35 per cent. By means of such phytopharmacological tests it was demonstrated that there is a toxin in the blood of women at time of menstruation.9 Still further studies revealed another toxin present in the blood of pernicious anemia and absent from that of other forms of anemia. 10 Studies on Carbon Monoxide.-Fresh blood was obtained from the carotid artery of cats under ether anesthesia; and, in order to keep it fluid, it was mixed with a highly purified heparin prepared in these laboratories. This blood was divided into three portions: one was used as a control; a second fraction was saturated with carbon monoxide obtained by treating pure formic acid with sulphuric acid; and a third was saturated with illuminating gas from a gas jet. A one per cent solution of each blood specimen was prepared in a mixture of equal parts of distilled water and Shive's plant-physiological saline,'8 and the toxicity thereof was carefully noted on the growth of single, straight, well-defined roots of young Lupinus albus seedlings having an initial length of from 30 to 45 mm. The method of procedure is fully described elsewhere. Briefly, it is as follows: Seeds of Lupinus albus are soaked in tap water for twenty-four hours. They are then germinated in finely ground, moist sphagnum moss. When the seedlings have attained a root length of from 30 to 45 mm., they are carefully selected, "matched" and placed in upright test tubes of hard glasss containing control solutions, on the one hand, and unknown substances dissolved in similar solutions, on the other. Ten for twenty-four hours. At the end of that time, the length of the roots is again measured and the average increment in growth of the seedlings in both the control and other solutions is determined. The increment in growth of the seedlings in the control solution being regarded as 100 per cent, the indices or coefficients of growth of seedlings in other solutions are expressed as percentages of this figure.
Experiments were made to determine the effect of a one per cent solution of normal whole blood in normal plant-physiological solution. At the same time, experiments were made to determine the effect of small quantities of methylthionine chloride, or methylene blue (1:50,000 to 1:100,000) added to the plant-physiological solution. It was found that the normal toxicity of whole blood is considerably decreased even by weak solutions of the dye. Similar experiments were made with solutions of carbon monoxide blood in normal plant-physiological solution and in a saline containing methylene blue, respectively. Finally, similar experiments were made with whole blood through which illuminating gas had been passed. The results obtained are exhibited in the subjoined table. Curiously enough, the serum from menstrual blood was not rendered less toxic by methylene blue in the few experiments performed by the author. This finding was not altogether unexpected; in fact, it was predicted by the writer before the test was made that menotoxin would probably not be affected to any extent by methylene blue because all the evidence so far accumulated in regard to the chemical nature of menotoxin points to its probable relation to oxycholesterin. The results obtained in this preliminary study of toxic blood sera, and especially of those from cases of pemphigus, pernicious anemia and leprosy, are not only of scientific interest but may possibly be of considerable practical importance. At the present stage of experimental therapeutics the physician has several efficient agents wherewith to combat the diseases of leprosy and pernicious anemia. In the former, chaulmoogra oil and chaulmoogra esters have proved efficacious while in the latter, liver substance and liver extracts, on the one hand, and irradiation with certain ultra-violet rays,"9 on the other, have given a measure of relief. In case of pemphigus, however, the dermatologist is completely at a loss and much in need of some rational method of procedure.
One cannot help, therefore, entertaining the idea of a possible indication for the use of methylene blue in such clinical cases. The toxicology of this dye has been described by a number of the older writers, such as Meyer,20 Caseneuve,2' Ehrlich and Lippmann22 and Garfounkel and Gautrelet. 23 However, an examination of the more complete bibliography on the toxicity of methylene blue, as presented by Filhner,24 and by Flury and Zernik,26 reveals that the toxic and lethal dosages given by various investigators differ extensively. Working with chemically pure methylthionine chloride (medicinal, U. S. P.), the present writer found the minimal lethal dosage on intravenous injections for rabbits to be from 20 to 25 mg. per kg., given in one per cent solution; and the lethal dosage on intravenous injection for cats under ether to be 40 mg. per kg. Geiger employed in his experiments a solution of methylene blue in distilled water. The dosage employed in these clinical cases was probably too high. In the writer's opinion, it would be advisable to begin clinical administration of methylene blue solutions by vein with much smaller doses of the drug, preferably in isotonic solution. In view of the experiments described above, it is reasonable to suppose that even very small doses of the drug may be pharmacologically effective. Experiments performed by the writer on the toxicology of methylene blue, which will be published elsewhere, revealed that different samples of the drug obtained on the market varied greatly in their potency and toxicity; and it is quite evident that if this drug is to be introduced for intravenous administration in therapeutics, a standard method of assaying it should be established.
Summary.-L. The effects of weak solutions of methylthionine chloride, or methylene blue, in normal plant-physiological saline and in physiological saline containing whole blood or blood serum were studied on the growth of Lupinus albus seedlings.
2. It was found that solutions of methylthionine chloride, 1:50,000 to 1:100,000, decreased the phytotoxic properties of normal whole blood and of normal blood serum.
3. It was also found that such solutions of methylene blue detoxify carbon monoxide blood, as measured by its phytotoxic reaction, thus confirming the results obtained on animals by other investigators.
4. It was found that methylene blue, added to solutions of sera from pernicious anemia, leprosy and pemphigus, decreased the toxicity of these sera as studied by the phytopharmacological method.
5. The laboratory experiments described above raise the question of the possible usefulness of methylene blue as a therapeutic agent in some obscure diseases characterized by a toxic reaction of the blood, as well as in carbon monoxide poisoning. The investigator in this field is cautioned, however, to bear in mind that methylene blue is not an innocuous drug and to begin all clinical experiments made in this connection with very small doses of the dye.
